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(54) Method for producing a plate-like body attached with a resin frame 



(57) A practically applicable plate-like body at- 
tached with a resin frame in which a thermoplastic elas- 
tomer is used as a resin material for the frame. 

A molded product 7 of thermoplastic elastomer ex- 
truded from a molding die 6 is cooled to 1 00°C or less; 
a tip portion of the molded product 7, an attached sur- 
face to be attached to the plate-like body 1 , of the mold- 
ed product 7 and a pressed surface of the molded prod- 
uct 7 are heated so that the temperature TL of the lip 
portion, the temperature TA of the attached surface and 
the temperature TO of the pressed surface have rela- 
tions of TO<TL<TA and TA§200°C, and then, the 
pressed surface is pushed whereby the molded product 
7 is firmly attached to an outer peripheral portion of the 
plate-like body 1 by the aid of the attached surface. 



FIG. 1 
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Description 

[0001] The present invention relates to a method for producing a plate-like body attached with a resin frame (here- 
inbeiow, referred to as a resin-frame-attached plate-like body) suitable for closing the space formed between a plate- 
5 like body used for a window of a vehicle or a building and a window opening of the vehicle or the building. 

[0002] A resin -frame-attached plate-like body is fitted to a window opening of a vehicle or a building wherein a resin 
frame such as a molding, a gasket or the like made of synthetic resin which is for decorative purpose or improves 
sealing properties is attached to a peripheral portion of a plate-like body such as a glass sheet or a transparent resin 
plate. 

10 [0003] Fig. 7 is a cross-sectional view showing an example of the resin-frame-attached plate-like body used for a 
window of a vehicle. This resin-frame-attached plate-like body is attached firmly with a resin frame 3 by an adhesive 
2 on a surface (a car interior side surface) of a peripheral portion of a plate-like body 1 such as a glass sheet or a 
transparent resin plate. The resin frame 3 comprises a lip portion 3a projecting outwardly from the peripheral portion 
of the plate-like body, and the lip portion 3a performs a sealing function to the vehicle body 4. 

is [0004] As the method for producing the resin-frame-attached plate-like body shown in Fig. 7, there is the method as 
follows. Fig. 8 is a perspective view of an apparatus for producing the resin-frame-attached plate-like body shown in 
Fig. 7, and Fig. 9 is a view observed from an arrow mark direction of IX-1V in Fig. 8. The apparatus comprises an 
extrusion machine 5. A resin material for a resin frame is extruded through a molding die 6 of the extrusion machine 
5 into a predetermined shape in cross section whereby a molded product 7 for the resin frame is once formed. Then, 

20 the molded product 7 is supplied to a cavity portion 8a in a pressing member 8. Further, a peripheral portion of a plate- 
like body 1 supported by a driving robot 10 with sucking disks 9 is inserted into a plate-like body insertion opening Bb 
in the pressing member 8. In this case, an adhesive 2 is previously applied onto a surface (an upper surface in Fig. 8) 
of the peripheral portion of the plate-like body 1 . Such molded product 7 is press-bonded to the plate-like body 1 by 
the pressing member 8. Accordingly, when the plate-like body 1 is moved with respect to the pressing member 8 in 

25 this state, the molded product 7 is attached firmly to the surface of the peripheral portion of the plate-like body 1 by 
the adhesive 2, whereby a resin frame 3 is formed. 

[0005] Polyvinyl chloride has conventionally been used as a resin material for the frame of the molded product 7, 
which is used when the above-mentioned resin-frame-attached plate-like body is produced. However, there has been 
requested to use a material other than the polyvinyl chloride as the resin material forthe frame in recentyears. According 

30 to such request, the inventors of this application have made extensive studies of using a thermoplastic elastomer, in 
particular, an olefin type thermoplastic elastomer as the resin material forthe frame. The thermoplastic elastomer is a 
polymeric material showing rubber elasticity at the room temperature but being plasticized at a high temperature and 
capable of molding. Namely, it has a function of distortion recovery by mainly physical cross-linking at the room tem- 
perature. However, it shows thermal plasticity at a high temperature because the cross-linking portion is temporarily 

35 lost, and shows rubber elasticity when it is cooled. However, in the case of using the thermoplastic elastomer as the 
resin material forthe frame, when the molded product 7 is formed and it is attached firmly to a corner portion of the 
plate-like body 1 , a tensile force is generated in the molded product 7 in a bending operation, with the result that the 
molded product 7 is broken. 

[0006] It is an object of the present invention to provide a method for producing a practically applicable plate-like 
40 body attached with a resin frame, which eliminates a possibility that the molded product is broken or the molded product 
is curved in a thickness direction of the plate-like body even when a thermoplastic elastomer is used as the resin 
material for the frame of the resin -frame-attached plate-like body to form the molded product, and even when the 
molded product is attached to a comer portion of the plate-like body. 

[0007] According to the present invention, there is provided a method for producing a plate-like body attached with 
45 a resin frame, wherein a molded product is formed by extruding through a molding die a resin material for a resin frame 
into a predetermined shape in cross section; the molded product is pushed to at least one surface of a peripheral 
portion of the plate-like body for a window, and the resin frame having a lip portion for sealing the space between the 
plate-like body and a window opening to which the plate-like body is attached is integrated with the peripheral portion 
of the plate-like body, the method for producing a plate-like body attached with a resin frame being characterized by 
50 comprising: 

using a thermoplastic elastomer as a resin material for the frame, and 

conducting an extrusion process for extruding the resin material for a resin frame through a molding die to form a 
molded product; a cooling process for cooling the formed molded product to not more than 100°C; a heating 
55 process for heating a lip portion, an attached surface to be attached to the plate-like body, of the molded product, 

and the surface of the molded product which is opposite to the attached surface so that the temperature TL of the 
lip portion, the temperature TA of the attached surface and the temperature TO of the surface opposite to the 
attached surface have relations of TO<TL<TA and TA^200°C, and a press-bonding process for putting the molded 
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product into a cavity portion in a pressing member disposed at a predetermined distance apart from the molding 
die; inserting a peripheral portion of the plate-like body into a plate-like body insertion opening of the pressing 
member, and press-bonding the molded product to the peripheral portion of the plate-like body while the pressing 
member is moved relatively to the plate-like body along the peripheral portion of the plate-like body, wherein these 
5 processes are conducted in the order of the extrusion process - cooling process - heating process - press-bonding 

process, whereby the resin frame is formed integrally with the peripheral portion of the plate-like body. 

[0008] In the present invention, it is desirable that in the cooling process, the temperature TL of the lip portion is not 
more than 50°C, and the temperatures TA of the attached surface and the temperature TO of the surface opposite to 
10 the attached surface are not more than 1 00°C. 

[0009] Further, in the present invention, it is desirable that in the heating process, the temperature TL of the lip portion 
is from 1 00°C to 200°C, and the temperature TA of the attached surface 7b is from 200°C to 300°C and the temperature 
TO of the surface opposite to the attached surface 7b is not more than 130°C. 

[001 0] In the present invention, when the molded product made of the thermoplastic elastomer extruded through the 
molding die is once cooled to not more than 100°C to provide the elasticity as rubber, the elasticity as rubber is not 
lost even though it is heated thereafter. Accordingly, even when the thermoplastic elastomer is used for the resin frame 
and the resin frame is attached firmly to a corner portion of the plate-like body, the molded product does not break 
even when a tensile force is generated in the molded product in its longitudinal direction in the bending operation. 
Further, in the present invention, the attached surface to be attached to the plate-like body, of the molded product is 
20 heated to a higher temperature than the other portion, and is softened. Therefore, the attached surface can be attached 
well to the plate-like body. Further, in the present invention, the lip portion of the molded product is heated to a higher 
temperature than the surface which is opposite to the attached surface of the molded product, and is softened. Ac- 
cordingly, when a tensile force is generated in the lip portion in its longitudinal direction by bending the molded product 
at a corner portion of the plate-like body, the lip portion can extend easily in its longitudinal direction. Therefore, there 
is little possibility that the lip portion is curved in a thickness direction of the plate-like body at the corner portion of the 
plate-like body. 
[0011] In drawings: 

Fig. 1 is a perspective view showing an example of an apparatus for carrying out the method for producing the 

30 resin-frame-attached plate-like body according to the present invention; 

Fig. 2 is a side view showing an example of the apparatus for carrying out the method for producing the resin- 
frame- attached plate-like body according to the present invention; 
Fig. 3 is a view observed from an arrow mark direction of Ill-Ill in Fig. 2; 
Fig. 4 is a view observed from an arrow mark direction of IV-IV in Fig. 2; 

35 Fig. 5 is a cross-sectional view of a molded product attaching portion in a case that the attaching of the molded 

product to the plate-like body is conducted well; 

Fig. 6 is a cross-sectional view of the molded product attaching portion in a case that the attaching of the molded 
product to the plate-like body is not conducted well; 

Fig. 7 is a cross-sectional view showing an example of the resin -frame- attached plate-like body used for a window 
^0 of a vehicle; 

Fig. 8 is a perspective view of an apparatus for producing the resin-frame-attached plate-like body shown in Fig. 
7; and 

Fig. 9 is a view observed from an arrow mark direction of IX-IX in Fig. 8. 

45 [001 2] Inthe following, preferred embodiments and examples of the present invention will be described with reference 
to the drawings. 

[0013] Figs. 1 to 4 show an example of carrying out the present invention wherein Fig. 1 is a perspective view of an 
apparatus for producing a resin-frame-attached plate-like body; Fig. 2 is a side view of the apparatus for producing the 
resin-frame-attached plate-like body; Fig. 3 is a view observed from an arrow mark direction of Ill-Ill in Fig. 2, and Fig. 

so 4 is a view observed from an arrow mark direction of IV-IV in Fig. 2. 

[0014] An extrusion machine 5 comprises a molding die 6 for extruding a resin material for the frame in a predeter- 
mined shape in cross section. A molded product 7 formed by extruding the resin material for the'frame through the 
molding die 6 is press-bonded to a peripheral portion of a plate-like body 1 by means of a pressing member 8. The 
plate-like body 1 is supported by sucking disks 9 of a driving robot 10. The driving robot 10 drives the plate-like body 

55 1 so that the peripheral portion of the plate-like body 1 can be moved along or relatively to the pressing member 8. 
The arrangement of the plate-like body 1 and the molded product 7 at the pressing member 8 is the same as that of 
the conventional technique (Fig. 8). 

[0015] In the example shown in the figures, a guide roller 12 is disposed between the molding die 6 of the extruding 
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machine 5 and the pressing member 8 so as to guide the molded product 7, in a slackened state, which is extruded 
through the molding die 6 of the extrusion machine 5, and is supplied to the pressing member 8. Between the molding 
die 6 of the extrusion machine 5 and the guide roller 12, a water bath 13 for cooling the molded product 7 is disposed. 
Above the water bath 13, a plurality of spraying nozzles 14 are arranged at predetermined intervals so that each of 
5 the nozzles is orientated to a transporting direction D of the molded product 7. The spraying nozzles 14 spray water 
15, cooled in a water cooling system, toward an upper surface of the molded product 7 which moves in the water bath 
13, and the water 15 in the water bath 13 can be controlled to a predetermined temperature. 

[0016] Between the guide roller 12 and the pressing member 8, a lip portion heating device 1 6 for heating a lip portion 
of the molded product 7 and a attached surface heating device 17 are arranged in this order from an upstream side to 

10 a downstream side in the transporting direction D of the molded product 7. The lip portion heating device 16 is to heat 
the lip portion 7a of the molded product 7, which extends from once side to the other side of the molded product 7. 
The lip portion heating device 1 6 is provided with nozzles which oppose front and rear surfaces of the lip portion 7a of 
the molded product 7 so that the lip portion 7a is heated by blowing hot air through the nozzles as shown in Fig 3. As 
shown in Fig. 4, the attached surface heating device 17 is to heat an attached surface 7b of the molded product 7, 

is which is the surface to be attached firmly to the plate-like body 1 . The attached surface heating device 1 7 is disposed 
to face the attached surface 7b of the molded product 7 to heat the attached surface 7b by blowing hot air through its 
nozzles. In Figs. 3 and 4, reference numeral 7c designates a surface of the molded product 7, which is at an opposite 
side to the attached surface 7b of the molded product 7, and the surface 7c serves as a pressed surface of the molded 
product 7, which is pushed to the plate-like body 1 when the molded product 7 passes through the pressing member 8. 

20 [0017] Next, the operations of the example shown in the figures will be described. 

(Extrusion process) 

[0018] A resin material for the frame, composed of a thermoplastic elastomer is extruded through the molding die 6 
25 jnto a predetermined shape in cross section to form the molded product 7. In this case, it is preferable that the extrusion 
rate of the molded product 7 is 1 -1 0 m/min : more preferably, 3-5 m/min. The extrusion temperature of the resin material 
for the frame is preferably from 150°C to 250°C, more preferably, from 160°C to 220°C. 

(Cooling process) 

30 

[0019] The extruded molded product 7 is fed into the water bath 13 in a downwardly slackened state. The molded 
product 7 is cooled to 100°C or lower by the water 15 in the water bath 13 and the water sprayed to an upper surface 
(the pressed surface 7c) of the molded product 7 through the spraying nozzles 1 4. The reason that the molded product 
7 is cooled to not more than 1 00°C is that the molded product does not lose the elasticity as rubber even when it is 

35 heated in a post-process, and the possibility of the breaking of the molded product 7 is reduced even when a tensile 
strength is generated in the molded product 7 when it is attached to the plate-like body 1 and is bent at a comer portion 
of the plate-like body 1 . Further, the reason that the molded product 7 is cooled by the water 15 sprayed through the 
spraying nozzles 14 in addition to being cooled by the water 15 in the water bath 13 is that the entirety of the molded 
product 7 can be cooled effectively. 

40 [0020] The water 15 of the spraying nozzles 14 is sprayed after it has been cooled in the water cooling system. The 
temperature of the water 15 in the water bath 13 is controlled to be from 0°C to 20°C, preferably, about 8°C. Further, 
in order to cool the molded product 7 to not more than 100°C, the length L of the water bath 13 is determined appro- 
priately in consideration of the extrusion rate of the molded product 7 and the water temperature of the water bath 13. 
The length L is preferably 400 to 1 ,000 mm. 

45 

(Heating process) 

[0021] The molded product 7 cooled in add fed from the water bath 13 is guided by the guide roller 12 and supplied 
to the lip portion heating device 16. Then, the lip portion 7a of the molded product 7 is heated by hot air discharged 

so from the lip portion heating device 16. It is preferable to heat the lip portion 7a in a temperature range of 100-200°C 
in the heating process. In order to keep the temperature TL of the lip portion 7a to 1 00-200°C, the temperature of the 
hot air discharged from the lip portion heating device 16 is preferably about 500°C. The molded product 7 with the 
heated lip portion 7a is delivered from the lip portion heating device 16 to the attached surface heating device 17. A 
lower surface (the attached surface 7b) of the molded product 7 is heated by hot air discharged from the attached 

55 surface heating device 1 7. The temperature TA of the attached surface 7b is preferably heated to 200-300°C. In order 
to maintain the temperature TA of the attached surface 7b at 200-300°C, the temperature of the hot air discharged 
from the attached surface heating device 17 is preferably about 500°C. 

[0022] Although the upper surface (the pressed surface 7c) of the molded product 7 is not heated by applying hot 
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air, the temperature TO of the pressed surface 7c (the surface opposite to the attached surface 7b) becomes about 
50-1 30°C as a result of the heating to the lip portion 7a and the attached surface 7b. Thus, the relations among the 
temperature TO of the pressed surface 7c f the temperature TL of the lip portion 7a and the temperature TA of the 
attached surface 7b of the molded product 7 after the heating are expressed by TO<TL<TA and TA^200°C. 

5 [0023] The reason that the temperature TL of the lip portion 7a of the molded product 7 is heated to a higher tem- 
perature than the temperature TO of the pressed surface 7c to soften the lip portion 7a is as follows. The lip portion 
7a is prevented from extending easily in, in particular, its longitudinal direction, when the molded product 7 is attached 
firmly to a corner portion 11 of the plate-like body 1 as shown in Fig. 1 , and from curving toward the plate-like body 1 
in a thickness direction of the plate-like body 1 . Namely the lip portion 7a is prevented from curving at the corner portion 

10 11 of the plate-like body 1 as shown in Fig. 6 as explained with reference to Fig. 6 later. Further, the reason that the 
attached surface 7b is heated to the highest temperature is that the adhesive power of the molded product 7 to the 
plate-like body 1 is increased by increasing the viscosity. 
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(Press-bonding process) 



[0024] After the molded product 7 has been passed through the lip portion heating device 1 6 and the attached surface 
heating device 1 7 during which the lip portion 7a is heated by the lip portion heating device 1 6 and the attached surface 
7b is heated by the attached surface heating device 17, the molded product is fed to the pressing member 8. Then, 
the molded product 7 is attached firmly to an outer circumferential portion of the plate-like body 1 by the aid of the 
adhesive 2 in the pressing member 8 in the same manner as described concerning the conventional technique. 
[0025] As described before, when the molded product 7 of the thermoplastic elastomer extruded through the molding 
die 6 of the extrusion machine 5 is once cooled to not more than 1 00°C, it has the elasticity as rubber, and the elasticity 
as rubber is not lost even when it is heated thereafter. Accordingly, in the case that the thermoplastic elastomer is used 
for the resin frame 3 attached firmly to the plate-like body 1 , there is little possibility that the molded product 7 is broken 
even when a tensile force is generated the molded product 7 by bending it at the corner portion 11 . Accordingly, the 
practical applicability of the molded product 7 of thermoplastic elastomer is possible. 

[0026] Further, when the molded product 7 is attached firmly to the corner portion 1 1 of the plate-like body 1 as shown 
in Fig. 1, the bent portion in the lip portion 7a can easily be extended in a longitudinal direction sine there are the 
relations of TO<TL<TA and TA^200°C as described before. Accordingly, the lip portion 7a does not curve toward the 

30 plate-like body 1 in its thickness direction. Further, as understood that the relations of TO<TL<TA and TA^200°C are 
established, the temperature TA of the attached surface 7b of the molded product 7 is heated at a higher temperature, 
specifically, 200°C or more, than the lip portion 7a or the pressed surface 7c of the molded product 7. Accordingly, the 
adhesive power of the attached surface 7b of the molded product 7 to the plate-like body 1 can be improved. 
[0027] The inventors of this application have made various experiments under various conditions in order to verify 

35 the effect of the present invention. Experimental results will be explained with reference to Figs. 5 and 6. Fig. 5 is a 
cross-sectional view of the molded product attaching portion in a case that the attachment of the molded product to a 
corner portion of the plate-like body has been conducted well, and Fig. 6 is a cross-sectional view of the molded product 
attaching portion in a case that the attachment of the molded product to the corner portion of the plate-like body has 
not been conducted well. 



(EXAMPLE 1) 

[0028] In this Example, verification was made as to in what manner the molded product 7 was attached firmly to the 
plate-like body 1 when the molded product 7 extruded through the molding die 6 was cooled and heated according to 
the description concerning the above-mentioned figures. The temperature of each portion of the molded product 7 at 
the outlet of the molding die 6, the outlet of the water bath 13, the outlet of the lip portion heating device 16, and the 
outlet of the attached surface heating device 17 was measured, and the shape of the molded product 7 after it was 
firmly attached to the plate-like body 1 was observed under the conditions that a glass sheet was* used for the plate- 
like body 1 ; a thermoplastic elastomer was used for the resin material for the frame; the extrusion rates of the molded 
product 7 extruded through the extrusion machine 5 were 3 m/min and 5 m/min; air temperature was 23°C; the appa- 
ratus as shown in Figs. 1 and 2 was used for carrying out the processes; the amount of water sprayed through the 
spraying nozzles 14 was 1 #min; the length L of the water bath 13 was 600 mm and the hot air temperature from the 
lip portion heating device 16 and the attached surface heating device 17 was 500°C. 

[0029] As a result of the temperature measurement, each temperature was as in 1-1 in Table 1 when the extrusion 
rate of the molded product s was 3 rn/min and 1-2 in Table 1 when the extrusion rate of the molded product 7 was 5 
m/min. The-lip portion 7a of the molded product 7 did not curve toward the plate-like body 1 in a direction of the thickness 
due to a tensile force in its longitudinal direction at the corner portion 1 1 at the time of bending, and the molded product 
7 could be attached firmly to the plate-like body 1 in a preferable state as shown in Fig. 5. In Table 1 , TL1 indicates 
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the temperature of the lip portion 7a of the molded product 7 at the outlet of the molding die 6; T01 indicates the 
temperature of the pressed surface 7c of the molded product 7 at the outlet of the molding die 6; TA1 indicates the 
temperature of the attached surface 7b of the molded product 7 at the outlet of the molding die 6; TL2 indicates the 
temperature of the lip portion 7a of the molded product 7 at the outlet of the water bath 1 3; T02 indicates the temperature 

5 of the pressed surface 7c of the molded product 7 at the outlet of the water bath 13; TA2. indicates the temperature of 
the attached surface 7b of the molded product 7 at the outlet of the water bath 13; TL3 indicates the temperature of 
the lip portion 7a of the molded product 7 at the outlet of the lip portion heating device 1 6 ; T03 indicates the temperature 
of the pressed surface 7c of the molded product 7 at the outlet of the attached surface heating device 17; and TA3 
indicates the temperature of the attached surface 7b of the molded product 7 at the outlet of the attached surface 

10 heating device 1 7. In both cases that the extrusion rates of the molded product 7 are 3 m/min and 5 m/min, the relations 
of T03<TL3<TA3 and TA3§200°C are established at the outlets of the lip portion heating device 1 6 and the attached 
surface heating device 17. 

(EXAMPLE 2) 

75 

[0030] In this Example, verification was made as to whether or not the molded product 7 extruded through the molding 
die 6 could be attached firmly to the plate-like body 1 without subjecting to the cooling process and the heating process. 
The temperature of each portion of the molded product 7 at the outlet of the molding die 6 was measured, and the 
shape of the molded product 7 after the molded product 7 was attached firmly to the plate-like body was observed in 
20 the same manner as Example 1 except that the molded product 7 was not subjected to the cooling process and the 
heating process. As a result of the temperature measurement, each temperature was as in 2-1 in Table 1 when the 
extrusion rate of the molded product 7 was 3 m/min, and was as 2-2 in Table 1 when the extrusion rate of the molded 
product 7 was 5 m/min. Further, the molded product 7 was broken at the corner portion 11 of the plate-like body 1 . and 
it could not be attached to the plate-like body 1 . 

25 

(EXAMPLE 3) 

[0031] In this Example, verification was made as to how the molded product 7 attached firmly to the plate-like body 
1 was when the molded product 7 extruded through the molding die 6 was cooled, and the pressed surface 7c was 

30 heated while the lip portion 7a was not heated. The temperature of each portion of the molded product 7 at the outlet 
of the molding die 6, the outlet of the water bath 1 3, the outlet of the lip portion heating device 1 6 and the outlet of the 
attached surface heating device 1 7 was measured, and the shape of the molded product 7 after the molded product 
7 was attached firmly to the plate-like body was observed, in the same manner as Example 1 except that the lip portion 
7a was not heated. As a result of the temperature measurement, each temperature was as in 3-1 in Table 1 when the 

35 extrusion rate of the molded product 7 was 3 m/min, and as in 3-2 in Table 1 when the extrusion rate of the molded 
product 7 was 5 m/min. The temperature at the outlet of the attached surface heating device 1 7 indicated TL3<TO3<TA3 
and TA3^200°C. At the corner portion 11 of the plate-like body 1 , the softness of the lip portion 7a was insufficient, 
and it did not extend sufficiently when stretched in its longitudinal direction. The lip portion 7a was curved toward a 
side of the plate-like body 1 in a direction of the thickness of the plate-like body 1 due to a tensile force in the longitudinal 

40 direction, as shown in Fig. 6, and a preferable result was not obtained. 

[0032] In view of these Examples 1 , 2 and 3, it is understood that the relations of the temperature of each portions 
of the molded product 7 extruded through the molding die 6 in a case that the molded product 7 is cooled and then, 
heated, are desirably TO<TL<TA and TA^200°C. It is supposed that a lower temperature of the lip portion 7a which 
has been subjected to cooling operation in the water bath 13, is because the wall thickness of the lip portion 7a is 

45 smaller than that of the other portion. 



Table 1 





Temperature (°C) at the outlet of 
the molding die 6 


Temperature (°C) at the outlet of 
the water bath 13 


Temperature (°C) at the outlet of 
the lip portion heating device 1 6 or 
the attached surface heating 
device 17 




TL1 


TOI 


TA1 


TL2 


T02 


TA2 


TL3 


T03 


TA3 


1-1 


178 


177 


179 


24 


26 


67 


195 


104 


271 


1-2 


180 


180 


182 


30 


43 


98 


157 


102 


270 


2-1 


177 


177 


179 


m 
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Table 1 (continued) 





Temperatu 
the moldin 


re (°C) at the outlet of 
g die 6 


Temperature (°C) at the outlet of 
the water bath 13 


Temperature (°C) at the outlet of 
the lip portion heating device 16 or 
the attached surface heating 
device 1 7 


2-2 


180 


180 


181 














3-1 


177 


177 


179 


25 


28 


72 


40 


55 


261 


3-2 


180 


184 


181 


31 


41 


100 


48 


102 


241 



[0033] It should be understood that the method for producing the resin-frame-attached plate-like body of the present 
invention is not limited to the Examples described in this specification, but various modifications can be made within 
the range of the present invention. For example, as the piate-like body used in the present invention, such one used 
for a window for a vehicle or a building, such as a single glass sheet, a lamination glass in which a transparent synthetic 
resin film is laminated in or on a glass sheet, a complex layer glass and so on can-be selected appropriately and used 
depending on a way of use. Further, such glass sheet may be subjected to a bending operation, a tempering treatment 
or functional coating. Further, other than the glass sheet, a transparent resin plate called an organic glass or a laminated 
body of such organic glass with a glass sheet can be employed. 

[0034] As described above, according to the method for producing the resin-frame-attached plate-like body described 
in Claims 1 to 1 0 of the present invention, it is little possibility that the resin frame of thermoplastic elastomer is broken 
even when there is a tensile force due to a bending force at a corner portion of the plate-like body or it is curved toward 
the plate-like body at the corner portion. Accordingly, the resin frame of thermoplastic elastomer is practically usable 
and provides an excellent effect. 

[0035] The entire disclosure of Japanese Patent Application No. 2001 -045029 filed on February 21 , 2001 including 
specification, claims, drawings and summary are incorporated herein by reference in its entirety 
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1 . A method for producing a plate-like body (1) attached with a resin frame, wherein a molded product (7) is formed 
by extruding through a molding die (6) a resin material for a resin frame (3) into a predetermined shape in cross 
section; the molded product (7) is pushed to at least one surface of a peripheral portion of the plate-like body (1) 
for a window, and the resin frame (3) having a lip portion (7a) for sealing the space between the plate-like body 
(1) and a window opening to which the plate-like body (1) is attached is integrated with the peripheral portion of 
the plate-like body (1), the method for producing a plate-like body (1) attached with a resin frame being charac- 
terized by comprising: 

using a thermoplastic elastomer as a resin material for the frame (3), and 

conducting an extrusion process for extruding the resin material for a resin frame (3) through a molding die 
(6) to form a molded product (7); a cooling process for cooling the formed molded product (7) to not more than 
100°C; a heating process for heating a iip portion (7a), an attached surface (7b) to be attached to the plate- 
like body (1), of the molded product (7), and the surface of the molded product (7) which is opposite to the 
attached surface (7b) so that the temperature TL of the lip portion (7c), the temperature TA of the attached 
surface (7b) and the temperature TO of the surface opposite to the attached surface (7b) have relations of 
TO<TL<TA and TA>200°C, and a press-bonding process for putting the molded product (7) into a cavity portion 
in a pressing member (8) disposed at a predetermined or predeterminable distance apart from the molding 
die (6); inserting a peripheral portion of the plate-like body (1) into a plate-like body insertion opening of the 
pressing member (8), and press -bonding the molded product (7) to the peripheral portion of the plate-like body 
(1) while the pressing member (8) is moved relatively to the plate-like body (1) along the peripheral portion of 
the plate-like body (1), wherein these processes are conducted in the order of the extrusion process - cooling 
process - heating process - press-bonding process, whereby the resin frame (3) is formed integrally with the 
peripheral portion of the plate-like body (1). 

2. The method for producing a plate-like body (1) attached with a resin frame (3) according to Claim 1, wherein in 
the cooling process, the temperature TL of the lip portion (7a) is not more than 50°C, and the temperature TA of 
the attached surface (7b) and the temperature TO of the surface opposite to the attached surface (7b) are not 
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more than 100°C. 

3. The method for producing a plate-like body (1 ) attached with a resin frame (3) according to Claim 1 , wherein the 
temperature TL of the lip portion (7a) is from 1 00°C to 200°C, and the temperature TA of the attached surface (7b) 
is from 200°C to 300°C and the temperature TO of the surface opposite to the attached surface (7b) are not more 
than 130°C. 

4. The method for producing a plate-like body (1 ) attached with a resin frame (3) according to one of the preceding 
claims, wherein in the extrusion process, the extrusion rate of the molded product (7) is from 1 m/min to 10 m/min. 

5. The method for producing a plate-like body (1 ) attached with a resin frame (3) according to one of the preceding 
claims, wherein in the cooling process, the molded product is cooled by immersing the molded product in a water- 
bath (13). 

15 6. The method for producing a plate-like body (1 ) attached with a resin frame (3) according to. one of the preceding 
claims, wherein in the cooling process, water cooled in a water cooling system is sprayed into a water bath (13). 

7. The method for producing a plate-like body attached with resin frame (3) according to one of the preceding claims, 
wherein in the cooling process, the temperature of a water bath (1 3) for cooling the molded product (7) is from 

20 0°Cto 20°C. 

8. The method for producing a plate-like body attached with a resin frame (3) according to one of the preceding 
claims, wherein in the heating process, the lip portion (7a) is heated by hot air discharged from a lip portion heating 
device (16). 
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9. The method for producing a plate-like body attached with a resin frame (3) according to one of the preceding 
claims, wherein in the heating process, a lip portion heating device (16) heats both front and rear surfaces of the 
lip portion (7a) simultaneously by blowing hot air from nozzles which are provided so as to oppose the front and 
rear surfaces of the lip portion (7a). 

10. The method for producing a plate-like body attached with a resin frame (3) according to one of the preceding 
claims, wherein in the heating process, the attached surface (7b) is heated by hot air discharged from an attached 
surface heating device (18). 
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